Blood flow velocity of middle cerebral artery during prolonged anesthesia with halothane, isoflurane, and sevoflurane in humans.
It is not clear whether the increase of cerebral blood flow (CBF) produced by volatile anesthetics is maintained during prolonged anesthesia. In a previous study, the authors found that CBF equivalent, an index of flow-metabolism relationship, was stable over 3 h, suggesting no decay over time in CBF for 3 h during volatile anesthesia in humans. However, it may be possible that CBF changes in a parallel fashion to functional metabolic changes. In this study, to estimate the response of CBF to three volatile anesthetics, the authors used transcranial Doppler (TCD) ultrasonography to measure time-averaged mean velocity in the middle cerebral artery (Vmca). Twenty-four surgical patients were randomly assigned to three groups to receive halothane, isoflurane, or sevoflurane (eight patients, each). End-tidal concentration of the selected volatile anesthetic was maintained at 0.5, 1.0, and 1.5 MAC before surgery and then at 1.5 MAC during surgery, which lasted more than 3 h. Normothermia and normocapnia were maintained. Mean arterial blood pressure was kept above 70 mmHg, using phenylephrine infusion, if necessary. TCD recordings of the Vmca were performed continuously. Vmca at 0.5 MAC of halothane, isoflurane, and sevoflurane was 49 +/- 19, 57 +/- 8, and 48 +/- 13 cm/s, respectively. Halothane significantly (P < 0.01) increased Vmca in a dose-dependent manner (0.5, 1.0, 1.5 MAC), whereas isoflurane and sevoflurane produced no significant dose-related changes. At 1.5 MAC for 3 h, Vmca changed significantly (P < 0.05) for the time trends, but it did not exhibit decay over time with all drugs. During burst suppression, observed electroencephalographically (EEG) on patients during isoflurane and sevoflurane anesthesia, the onset of a burst increased Vmca (approximately 5-30 cm/s), which was maintained for the duration of the burst. The results indicate that there was no decay in Vmca over time during prolonged (3 h) inhalation of volatile anesthetics at 1.5 MAC in humans. The fluctuation of Vmca during burst suppression on EEG at 1.5 MAC indicates that the flow-metabolism coupling occurred.